Cervical cancer contributes to a significant global health burden with room for improvement of primary prevention methods. This study aimed to determine the prevalence of Turkish women with abnormal cytology and their management by comparing results from repeat cytological analysis with close follow-up and colposcopy.
While primary human papillomavirus (HPV) screening is being popular especially in developed countries, the papanicolaou, or Pap smear test is still the most widely used screening test for cervical cancer worldwide. By that time, it allows early diagnosis and treatment of cervical premalignant lesions, which may advance to cervical cancer without treatment. However, it has to keep in mind that this test is not perfect and has a false positive rate up to 50%, in cervical cancer cases. While the prevalence of abnormal cytology increases with screening programs, the incidence and mortality rate of cervical cancer also reduces dramatically in countries with such analysis [2, 3] . Although the specificity of the Pap smear test was found as high as 81.8% by previous studies, its sensitivity is said to be low as 57% [4] . It was shown that use of a single smear was only able to diagnose cervical intraepithelial neoplasm (CIN) of any grade in 51% of cases and that diagnostic efficacy increased with high-grade lesions [5] .
Atypical squamous cells of undetermined significance (ASCUS) are the most commonly seen cervical abnormality in cytological results following by low-grade squamous intraepithelial lesion (LSIL) [6, 7] . The American Society for Colposcopy and Cervical Pathology, offers three possible ways for management of ASCUS: (1) Follow-up with cytology, (2) HPV testing, or (3) colposcopy. Different countries choose distinct pathways depending on their resources, social factors, and health-care system features [8] . Furthermore, at the time these guidelines were reported, HPV testing was not frequently used in Turkey or many other countries, and most patients were managed by either cytological follow-up or colposcopy. Colposcopy is a very good screening and diagnostic tool, which allows the ability to diagnose and manage premalignant lesions, can be performed outpatient in a short span of time, and is well tolerated by patients. It is still considered the gold standard for the evaluation of patients with cervical lesions and abnormal smear results [5] . Nevertheless, because it is an invasive method and more costly intervention than the cytological follow-up, the use of colposcopy after a single ASCUS result is still a dilemma for developing countries.
We aimed to determine the rate of ASCUS and other abnormal Pap smear results of women undergoing gynecological evaluation in an outpatient clinic during a 1 year time period, and compare the colposcopy results and cytological follow-up after newly diagnosed ASCUS and LSIL.
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MATERIALS AND METHODS
Study population
After Hospital Research Ethics Committee approval, a retrospective chart and pathological review of 8738 women who applied or were referred for Pap smear tests at the Department of Obstetrics and Gynecology in Goztepe Research and Training Hospital from January 1, 2011, to January 1, 2012, were evaluated. All patients were assessed in an outpatient setting, and the age range was from 18 to 60 years and the mean age of patients' was 42.4±9.6. Subjects who were pregnant, immunosuppressed or had previously treated cervical diseases, total hysterectomies or previous cytological abnormalities were excluded. For women who had more than one Pap smear during this time for different reasons, only their first smear was included. Patients who had cytological abnormalities were informed in detail and possible management methods followed by either cytological follow-up by repeat Pap smear or histological diagnoses by colposcopy. Women who refused either approach or sought care at other hospitals were excluded from the second part of this study.
Cervical cytology
The conventional Pap smear method was used for cervical cytology as previously described [9] . Briefly, samples were fixed in 95% alcohol at the time of acquisition and analyzed as smears on microscope slides according to the Bethesda 2001 system by a pathologist [9] .
Colposcopy
Colposcopy with biopsy was performed in patients with cytological abnormalities of at least ASCUS grade or higher, who consented to the procedure. Decisions for pursuing colposcopy were at the discretion of the patient' s treating physician. After high magnification visualization of the cervix for probable lesion was performed, acetic acid at 3-5% followed by Lugol' s solution (Schiller' s test) was applied. Biopsies were obtained from lesions, and if there was no visible lesion, samples from 4 quadrants (3, 6, 9, and 12 o' clock directions) were obtained. Endocervical curettage was implemented in all patients. All the samples were sent to the pathology department and examined by a pathologist.
Statistical methods
The data were entered into a password-protected database. Continuous variables were analyzed as means and standard deviations as well as by t-test. Discrete variables were analyzed by the Chi-squared test. The Statistical Package for the Social Sciences (SPSS) software version 20.0 (SPSS, Armonk, NY, USA) was used for analyzing data.
RESULTS
A total of 68/8738 (0.8%) women had insufficient material for evaluation, and 8259 of the remaining 8670 (95.3%) showed normal cytology. The descriptive results of the remaining 411/8670 (4.7%) cases showing abnormal cytology and the distribution of patients, those who did not undergo follow-up at our institution (n=109, 27%), are shown in Table 1 .
Of the 192 women evaluated for ASCUS, 108/192 (56.3%) underwent a repeat smear within 6 months, while 84/192(43.7%) underwent colposcopy with biopsy (p=0.02). Among 192 ASCUS patients, 61 of them had a pathological comment that the diagnosis would be due infection/inflammation and/or senile atrophy and needed a second cytology assessment after treatment of vaginitis. In this group, 88.5% (n=54) of women had normal cytology, 9.8% (n=6) had ASCUS again, and only one patient had LSIL after treatment. Regarding this case of LSIL, it was noted that the ASCUS diagnosis may be mostly due to reactive changes secondary to infection, but the sign of koilocytosis due to HPV infection still could not be ruled out.
From the remaining 131 patients with ASCUS, 47/131 (35.9%) underwent a repeat smear within 6 months, while 84/131 (64.1%) underwent colposcopy with biopsy (p<0.001). In the management of LSIL, 60 women underwent colposcopy, while 21 women with LSIL declined colposcopy and preferred cytological follow-up and so Pap smear was performed those within 6 months. The subgroup analysis of those patients with ASCUS and LSIL and the results of cytopathology were shown in Table 2 . In LSIL patients, the rate of total abnormal pathology and CIN2-3/ASCH-HSIL was not significantly different between colposcopy and repeat cytology groups (34/60 vs. 5/21, p=0.11 and 8/60 vs. 1/21, p=0.3), while the rate of CIN1/LSIL and/or CIN1/ASCUS-LSIL was significantly higher in colposcopy group (26/60 vs. 4/21, p<0.05).
Elsewhere, a total of 10 patients with index ASC-H and 9 with index HSIL patients underwent colposcopy on follow-up. The biopsy results showed 3/19 (15.8%) with normal or chronic cervicitis, 3/19 (15.8%) with CIN1, and 13/19 (68.4%) with CIN2/3.
DISCUSSION
Cancer of the uterine cervix is the fourth leading source of cancer-related death in women in the worldwide and the second most common cause of cancer and cancer deaths following breast cancer in developing countries [1, 10] . One of the key differences in cervical cancer mortality between different countries involves the screening programs available within distinct health-care systems. Cervical cancer has a well-defined pre-invasive stage with a long incubation until intraepithelial neoplasia development and subsequent invasive neoplasm. Effective screening has been shown to decrease the rate of cervical neoplasm progression by instigating earlier treatment, especially in developed countries [11, 12] . Although cervical cancer incidence decreases with screening programs, the rate of intraepithelial neoplasia rises and presents a challenge in managing patients with atypical screening results.
In this study, we aimed to summarize the distribution of abnormal cytology in a representative population of Turkish women as well as demonstrate the practical results of current management by a variety of follow-up methods. The rate of total abnormal cytology was 4.7% in our study in which is similar to the prior literature [2, 13] . ASCUS and LSIL composed 92% of all pathological Pap smear results in our study. This finding is consistent with the literature in which showed that detection of ASCUS followed by LSIL was increasingly diagnosed after screening programs were implemented [2] . Interestingly, our ASCUS and LSIL rate was three and four times higher than a previous multicenter Turkish study (3.1% vs. 1.07% for ASCUS and 1.3% vs. 0.3% for LSIL), in which our center was one of the participants [14] . Although there are three accepted methods in the management of ASCUS, including colposcopy, HPV testing, and cytological follow-up, [15] further evaluation is highly related to the availability of the tests, health-care system and the economical status of countries. While the increased rate of ASCUS detection after the screening, newer strategies with lower cost have also been explored [16] . In this manner, we separate the ASCUS patients into two groups based on pathological diagnosis. Depended on pathology, 61/192 (31.8%) ASCUS patients that underwent repeat cytology after having treatment for infection and/or atrophy and nearly 90% of them had normal cytology. In addition, only one patient showed LSIL in which the pathologist attributed the ASCUS diagnosis to infection but still could not eliminate the sign of koilocytosis due to HPV infection. In contrast, 9/47 (19.1%) patients showed at least LSIL (7 LSIL and 2 ASC-H) in the second cytology group, which was significantly higher than detection in the index cytology analysis (p<0.05). These findings show us the importance of the pathologist in the cytological diagnosis, but also as an active partner in the management of ASCUS by influencing further clinical management decisions at follow-up. Excluding the 61 patients with discrepant index and follow-up pathology, the remaining 131 ASCUS patients with repeat cytology or colposcopy did show difficulty in identifying whether the diagnosis could have arisen. The third method of management after abnormal index pathology, involving HPV testing, was not used in the management because it was not widely compassable in our country at that time. Despite that it has been used later in Turkey, it is still not available in a wide number of developing countries [8] . In addition, HPV testing was found to be more costly than direct colposcopy in such countries in contrast to developed countries like USA [8] .
Use of repeat cytology for follow-up must be able to avoid missing higher grade CIN2/3 lesions. A CIN2 rate of 8.3% was seen in our study for the colposcopy group, which was similar to the other studies [16, 17] . While (n=7/84) of women had CIN2, and none had CIN3 or invasive cancer on biopsy. Despite the high CIN1 rate, it is well known that most of the CIN1 cases have a higher regression rate and only 1% of cases will progress to invasive cancer [5] . In addition, our study showed similar rates of pathologies in cytological follow-up group compared to colposcopy when the ASCUS patients that most thought to be due to infection by a pathologist, were excluded. Elsewhere, a recent study showed that repeat cytology in 4-6 months was 34% less costly than immediate colposcopy in ASCUS management [18] . All these findings support the cytological follow-up in ASCUS patients in an effective way particularly in developing countries and especially if the pathologist has an active role in the management. As mentioned previously, 27% of patients did not have any follow-up procedure in our hospital, and while we assume they may have follow-up elsewhere, it is unclear. Therefore, it is crucial to inform patients aware of their screening results in a timely manner. Thus, it should be kept in mind women recommended for repeat cytology require close followup and the possibility of failure to follow-up should be considered during evaluation. Our study evaluated the rate of LSIL and follow-up pathology types. The rate seen in this study (1.3%) was similar to prior studies [2, 19] . Despite this, our LSIL rate was much higher than a 2007 Turkish multicenter study which found that rate 0.3% [14] . This bigger difference may not be due to more effective screening but could also be due to an increasing prevalence of preinvasive lesions. This interpretation was supported by different studies [2, 20] . Most patients (n=60) in the LSIL group underwent colposcopy with biopsy, which is the preferred management of LSIL [6] . In contrast, 21 women refused to undergo colposcopy and underwent repeat cytology. They were informed about the importance of colposcopy in the management and potential false negativity of repeat cytology.
While our ASCUS and LSIL rates were similar with recent studies [2, 13] in the study by Stolnicu et al., the rate of ASC-H and HSIL was much higher than our study (1.0% vs. 0.2% for ASC-H and 0.9% vs. 0.1% for HSIL) [13] . This may be due to a variety of reasons including screening programs, HPV incidence, and/or sociocultural factors that affect the women in different countries. Although our CIN2-3 rate in LSIL group was similar to the 15.26% rate of a previous Turkish study [16] , Pothisuwan et al. found CIN2-3 rate as high as 20% in 51 women with LSIL [20] . In this study, a normal histology rate of 20% was identified, which is slightly lower than ours. Despite our higher false positive rate for LSIL than other pathologies and considering that 57% of patients had at least CIN1 on colposcopy, follow-up of these patients with colposcopy may be the best method of management for LSIL.
Some limiting factors of our study include the small sample size and retrospective nature of the analysis. The relative portion of patients with atypical pathology after initial screening was small. However, we felt our sample population can represent the Turkish population since our center served a large population with different incomes, education, and sociocultural factors due to its location. In addition, nearly 27% of participants were lost to follow-up. This study was retrospective and based on opportunistic screening. Moreover, only a conventional cytological preparation was used at our institution despite the more common thin-prep method being developed in Turkey after this study. Elsewhere in the management of ASCUS, the role of HPV testing could not be predicted due to its narrow use at the time when the study took place. Despite these disadvantages, our study was the first study to separate and managed ASCUS patients due to pathologist' s opinion, and so in this study, the role of the pathologist was taken into account beyond the initial diagnosis.
